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Abstract

This study was undertaken {8) to assess the relative contribution of a
vocabulary score made up of GRE General Test antonyms and analogies and a
reading comprehension score made up of GRE sentence completions and reading
comprehension sets to prediction of an academic criterion (sedf-reported
undergraduate grade point average) and (b). to assess pattérns of
criterion-related validity for item~type part scores on the GRE quantitative
and analytical measures as well.

The stud} was based on data from GRE files for 9,375 examinees in 12
fields of study representing 437 undergraduate departments from 149 colleges
and universities. All data were .standardized within each undergraduate
department and then pooled for analysis by field. '

There were differences by m:jor field in average performance on the
varipus item—type part scores within each test. The reading comprehension
subtest was found to carry most of the predictive load in the GRE verbal
measure (consistent with findings for the reading comprehension subscore on
the SAT verbal measure).  Item-tvpe part scores on the other measures also
exhibited differential patteras of relationships with the self-reported
undergraduate grade point average.

The findings suggest that the different item types within the respective
broad ability measures may be tapping somewhat unique skills and abilities
and that further exploration of their potential contribution is in order.
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The Relationship of GRE General Test Iten-TyPe Part Scores
to Unhergtaduate Grades -
Keaneth N, Hfgﬁon ;

Bducational TESting Service

- : Intl'Oduction !

- The GRE General (Aptitude) Test providec measures of developed verbal,
.quantitative, and anmalytical abflitfies.* Only total verbal, quantitative,
and analytical scores are reported. However, the three asessures include
different types of items that are thought of as. being different methods of
measuring their respective comstructs (Rock, Werts, & Grandy, 1982).

The verbal measure emplqys four types of questions or items: antonyms,
analogies, sentence completions, and reading comprehension sets designed to
test the ability to identify (a) words that are opposite in mesning, (b)
words or phrases that sre related to each other im the same way ag other
words or phrases, and (c) words that 8re logically and stylistically
consistent with the seatence in which they appear; and (d) the adility to
recognize in a reading passage the main ideas, information explicitly
provided, implied ideas, the attitude of the author, and the like.

Three item types are employed in the quantitative measure:
quantitative comparisons (testing the ability to reason quickly and
accurately regarding the relative sizes of two quantities or to perceive,
that not enough information is available to make such a decision); discrete
quantitative items wmeasuring basic mathematical skille or regular
mathematics (balanced among question requiring 'arithmetic, algebra, and
geometry and designed to test basic mathematical skills and understandings
of concepts, at levels applicable to individusls who have not specialized in
mathematics); and data interpretation (testing th ability to synthesize
information presented in tabular or graphic form, t. select data appropriate
for answering a question, and so on).

R The 1981 ‘revision of the analytical measure includes two item types:
analytical reassoning items (testing the ability to understand s given
*structure of arbitrary relationships among fictitious entities, deduce new
information from given relationships, and the like); and logical reasoning
items (testing the ability to undefrstand, analyze, and evaluate arguments,
recognize the point of an argument or the assunptions on which it is based,
analyze evidence, %Pd the like).

Although a continuing effort 1s made to obtsin empirical evidence
regarding the validity of the total verbal, quantitative, and z2nalytical

*For detailed descriptions of tests and ftem types, see, for example, ETS
(1981). In October 1977, a restructured ,version of the GRE General Test
including a newly developed analytical ability measure was .ntroduced.
Evidence of its predictive wvalidity with respect to graduate grades was
obtained in a cooperative study (Wilson, 1982). However, internsl research
indicated the need for some change in the item content of the 1977
analytical oeasure and, in October 1981, s revised anaiytical measure was
introduced. See Wild, Swinton, and Wallmark (1982) for a review of factors
1nvolved in the 1981 reviuion. f; . -
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scores for predicting perfo mance in graduate study, little attention has
¢ been given to study of the predictive validity and diagnostic potential of
part scores based on the various item types—in large part because of the
lack of any compelling a priori evidential or theoretical basis for
expenting differentisl predictive validity for part scores based on
different item types measuting more general basic constructs such as verbal

or quantitative ability. o

For example, items regardless of type are selected on the basis of
internal consistency criteria designed among other things to assure the
comparative homogeneity of the respective ability measures. This is con-
ducive to relatively high intercorrelations among items and between individ-
ual items snd the total scores on the respective tests. Such conditions
theoretically militate against the likelihood, for example, that predictions
based on regression-weighted composites of part scores would be consistently
better than predictions based on the total score (in which:the potential
item-type part scores are weighted roughly according to their length).
Although factor analytic studies (for example, Powers & Swinton, 1981; Rock,
Werts, & Grandy, 1982) have suggested =hat word knowledge (vocabulary) and
reading items (reading comprehension) . e distinguishable factorially, this
evidence alone has not been sufficiently persuasive to suggest that
predicrions based on the "vocabulary” items and predictions based or’
"reading comprehension” items would be very different. .

However, the need for an empirical evaluation of the predictive
validity of item—-type part scores on the GRE General Test was indicated by
* the results of undergraduate—level validity studies involving verbal
‘item-type part scores on the College Board Scholastic Aptitude Test (SAT).
For ceveral years, vocabulary (V0) and reading comprehension (RC) s&cores
have been reported in addition to the total SAT verbal score. The
vocabulary score 1s based on antonyms and analogies and the reading
comprehensior score on sentence completions and reading comprehension sets.
These items are -completely parallel in type to those included in the -GRE
verbal measure. | -

Based on internal analyses of the results of 110 studies conducted by
the College Board Validity Study Service (VSS) at ETS (Ramist, 1981a; 1981b)
in which colleges had specified vocabulary, reading comprehension, and total
SAT verbal scores as predictors of freshman grades, the following findings
emerged:

o The average validity of the reading comprehension score alone (.373) was
only ,003 points lower than that for the entire verbal score (.376).

o In almost one-half of the samples studied, the obs:rved validity of the
reading comprehension score was actually greater than that for the SAT
verbal score, including the vocabulary score, the validity of which was
consistently lower than that of the reading comprelhiension score.

o When vocabulary ané reading comprehension Scores were combined in
regression-weighted composites, the vocahulary score in a number of
fnstances was negstively weighted, althouth its simple correlation with
the GPA criterion was positive, indicsting suppression of vocabulary

0 ’ 7
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varisance in reading comprehension--that {s, suggesting that the
criterion-related variance in the vocabulary messure wvas being tapped
sufficiently by the reading comprehension measure with which the
vocabulary score is substantially correlated.

o There was Iittle improvement in predicting freshsan grade point average
when separate vocabulsry and reading comsprehension scores replaced the
SAT total .verbal score 1in regression equations including SAT
mathematical scores and the high school record. :

These results were inconsistent with expectatfon and raised questions
regarding the relative predictive role of the SAT vocsbulary and reading
comprehension ftems.*® The present study was undertaken to assees the
relationship to ascademic performanee of similarly constructed GRE vocsbulary
and reading comprehension fitem—type part scores (and of item-type part
scores based on items in the quantitative and analytical tests as well).

Study Design, Sample, and Procedures

The academic performance criterion selected for this exploratory study

was ,self-reported undergraduate grade point average (SR-UGPA) routinely
suppiied by most GRE examinees during the process of test-registration,*#
The SR-UGPA has been found to be & useful research surrogate for an
otficially computed UGPA as a predictor of graduate GPA (Wilson, 1982).
- Moreover, patterns of coefficients for GRE verbal, quantitative, and
analytical scores vs SR-UGPA, computed for samples of undergraduate students
majoring in selected fields (for example, Miller & Wild, 1979) appear to be
similar to patterns of coefficients for these prediccors ve graduate GPA
(tor example, Wilson, 1982).

It was reasoned that results of an exploratory study involving SR-UGPA
as the academic performance criterion would provide a useful empirical basis
for initial assessment of the validity of ftem~type part scores. Such a
study would also contribute to further understanding of .the utility of the
SR-UGPA in research concerned with test validationm.

*5everal lines of inquiry have been initiated, including a study of the

relationship of vocabulary and reading comprehension scores to self-teported
high school rank, a“study of the statistical properties of the four
item~types included in the SAT verbal measure, and a study of the
- eriterion—related validity of specific verbal item types on one form of the
SAT verbal test (Schrader, 1984).

**Examinees are asked to report UGPA in the major field and UGPA over the
last two college years. The criterion employed was the averasge of the two

self-reported undergraduate grade point averages.
/
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The study was designed to simulate conditions characteristic of
graduate—level validity studies in which cosparable data sets for several
small departsental samples are pooled for anslysis by field or discipline
(for example, Wilson, 1979; 1982). ’

Szudy Samplie and Data

The study sample and basic study- data were tsken from GRE files on
exasinees tested between Oct. 1, 1981, und Sept. 30, 1982. The study sample
included only exsminees who reported better communicstion in English than §-~
any other language, who were tested as enrolled undergraduates ¢
nonenrolied college graduates no more than two years beyond the bachelor's
degree, and who named both a field of study and an undergraduate school.
Following procedures described below, dats were obtained for examinees
represenzing both (a) a relatively large number of undergraduate departaents
from nach of 10 to 15 fields repreusnting s wide range of verbal vs
quantitative emphasis (for example, engineering to English), with come
fields of relatively mixed emphasis such as education and biology.

The records of examinees eligibie for inclusion in the study (by
enrollment, citizenship, language status, and data—availability criterias)
vere classified by reported undergradaute major field, and the fields were
ordered in terms of the total number of designators. Within each field
classification, exsminees were distributed accordinmg to designated
' undergraduste uchool, and schools were ordered according to totsl number of
designators without regard to field—that is, in terms of total volume of
graduate-school beund, curreatly or recently earolled students in the GRE
pool.

The 20 wost frequently designated fields are listed below, &nd those
selected for the study sre identified by asterisks:

-

psychology political scieace® economics® computer scieace®

biology® chemistry* sociology* other biosciences

English* geology mathematics® other social sciences

nursing business susic - physical education

education® history#* electrical agriculture®
engineering#®

English, history, sociology, and political ecler:e may be thought of
as cepreseating primarily verbal £ields; .chemistry, computer science,
mathematics, electrfcal engineering, and economicy were selected as
representing primsrily quantitative fields; and agriculture, biology, and
educatinn represent fields not clearly classifiable according to relative
verbal and quantitative emphases. '

Schools and departments -wre selected, within each of the 12 field
classifications, by specifying certain minisum Ne¢, set after fnspection of
the data, to lead to inclusion of 20 or more samples from undergraduate
schools contributing varied numbers of students to the general GRE examinee
poocl. Results of the selection process are indicated in Table l. Data on



Table 1

Distribution of Undergraduate Departmentsl Samples Included in the Study
LN

By .ize and Field

o Kusbar of undergradust - dgggjanénl sanples by fieid
fample  Eng-  Wie-  Soclor . Polic Chem- Comp, Mathe- — Riec Rep-  — Agri- o l:ai; Edecay ALl

sise  1tex® tory® togy®  ses® teery® st macges® wagin® fomy . eton ©  fields
100+ 1 1 2
90-39 | . - -
50-29 - . 2 2
76-79 i - 1
60-69 2 5
$0-59 1 . 2 1 s
4049 - 1 ) 3 1 s 10 21
3039 2 - 2 2 6 2 2 1 . n

. 20-29 16 s 2 6 7 5 12 6 13 33 19 124
10-19 6 w* 16 38 3 11 15 1% - - - 233

. =0 - - - . - - 10 - - - - - i0

::n:‘ 3 3w & 25 L R TRY 3 “ 2 ss 0 . e

Mo of, 886 B 3 S5 sl s 251 880 663 976 1NE 164y 9375

Male(2)  34.2 36.8  25.8  57.2 1.2  69.6 62.5 88  62.9 9.7  &5.9 - 12.0 4.4

Minority(I) 11.0 13.9 28.2 18.8 i\d.i i1.9 11.0 1.8 13.4 7.3 14.9 $.0 14.4

te. An undergraduate depsrrmental sample iscludes fedividusis nasting s designsved ‘undsrgraduste msfor fisld acd
8 Gesignated uniargraduste school who were taking the CRE General Test during 1981-82 ss eftder (8) enrolled
undergradustes or (b) nonssrolled bachelor’s degree holders no more than two yesrs beyood the bachslor's.

b

Stntmus N = 15; CMintmas K = 10; “Wiotmes K « 5,  Minfss ¥ = 20

&
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sex cu-pésition and minority representation in the sample, by field, sre
also shown.

As wmay be determined from Table 1, the study sample included 9,375
individusle from s total of 437 undergraduster departments in 1%9 different
undergraduate fnstitutions. In 8-of the 12 fields, the modsl nuaber of
undergraduste sajors per Jepartmsent vas bctueen¢10 and 19, and distributions
of N& per department were positively skewed around these smalil modal velues

within each field. These conditions are quite eimiler to those encpuntered |

in ygraduate laevel validity studies.

-

GRE Item-Type Part Score Data

For each mexber of the study sample, operational GRE ecal.i verbal,
Guantitative, and analytical scores and corresponding item response data
were available, bssed on one of six different foras of the GRE-General Test
that were used during 1981-82. Each form included the same total anumber of
ftess, anc the same number of {tems by type, as fndicated below:

. Variable No. of
items
Verbal Test (76}
Apntonyus 22
Analogies i8
Sentence completions 14 //
Reading passages - 22 —
Quantitative Test (6G)
Quantitative comparison 30
Regular mar.emstics 20
Data interpretation 10
Analytical Test {(50)
Analytical reasoning 38
Logical reasoriing 12 *

Raw total scores (based on the 76 verbal, 60 quantitative, and 50
analytical test iteas) were computed for each menber of the study sample
taking each form of the test, and raw part scores were computed for each of
the nine f{tem types indicated above; in additiou, a vovabulary score based
on the &40 antonyms and analogies items and a reading cosprehension score
based on the 36 sentence completions and resding passage sets were computéd
for each individual. All raw scores were comsputed usiog the total nuaber
right scoring procedures introduce® duriag 1981-82.

The part scores are of differing lengths, with corresponding differences
in reltsbility. For example, based on internal snslyses of two forms of the
GRE General Test administered during 1981-82 (Wallmark, 1982a; 1982b),
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typical levels of Peliabilicy (estimsted by Kuder-Richardson Formula 20) of
the various GRE scores in genersl smaples of CRE examinees are-approximately

.

as follows: . .

Test R Typical form

' religbility
Verbal Temst (Total) « S0+ ;?6 items)
v ] C '
Antonyms + Anzlogies + ,
Sentence coapletions W90 (54 ftems)® : ~
xeading compreheansion .80+ (22 items)

Quantitative Test (Tﬁtal) «90 (60 @teas)

Quantitative comparison 80+ (30 items) | .
Regular mathematics 75+ (20 items) P
Data interpretation 60+ (10 items)
Analytical Test (Total) 85+ {50 items)
Anslytical reasoning .80+ (38 items)
Logical reasoning . 60+ (12 frems)

Based on these data, it Is estimdted that a 40-item vocabulsry score
and a Jb-item reading comprehension score would each have reliabilities
vxceeding (80 in sasples such as those employed in the internal studies
vited.  Since the validity of a test is partislly a fucntion of its
reliability, the differences in reliability should be kept in mind in
evaluating the validity of the various part scores--that is, s shorter test
ot a glven ability mgy be expected to have sodewhat lower validity than a
tonger test of that ability, given & common external c¢riteriom. Por
purposes of this study, reliabilities approximating thirse noted above are
assumed to obtain for the varfous peasures.

Preliminary operations on the raw GRE total and part scores. ‘In
vvalusting the predictive validity of operational GRE verbal, quantitative,
and analytical scores, the fact that the scdres are based on different
forms of the test does not pose problems of score comparability across

torms. Through a process of test equating, raw total scores ea ed on each’

new form of the GRE General Test are placed on the GRE scale by seans of
tormulas that calibrate the scores to make them comparabie with those on
varlier forms, refardliess of differences in the level of difficulty of the
respective forms (for example, ETS, 1981).

“wwever, equating | -ocedures involve only the raw total scores om the

‘ve forms of the est-—different sets of ftem types within a test are
‘essarily parallei in difficulty in a given form, and sets of items of

n . e type are not necessarily pargllel in level of difficulty across

*In internal analyses, sentence completious are combined with analogies and
antonyms for statistical evaluationm.’ '

R LR
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forms. Thus, combining raw-score dats across forms without formskl equating
introduces some elements of interpretive aabiguity into & validity study.
The analysis could have been conducted usiung only dsta from a single .test
form {obviating interpretive complications) but this was nui considered
desirable’ Qgeauce use of sfngle~form data would bhave substsntiaily
restricted sample eize and because thare might be differences across forms
and administrations in examinee mix with respect to variables such as sex,
educational status at time of testing, selectt ity level of urdergraduate
school attended, amd the like-—variables that could have some bearing on
study outcomes.

Formal equating of the raw part scores was not feasible for this
exploratory study. Without resolving questions regarding the relative
difficulty of the respective item types within and/or ecross forms, it was
decided to tramsfors raw part and tcotal scores to a common scale, by form,
with full swareness of the atteatuation in validity that might be associated
with this procedure. In this .regard, it was assumed that item types differ
only randomly, within and across forms, with respect to parallelismo. It was
also assumed that attenusting effects due to lack of pralielism were not
likely to affect systematically the relative validity of partfculsr sets of
items. (See Table 14 and Appendix B for evidence besricg on these assump~
tions.) .

Based on datas for examinees taking each form of the GRE General Test
without regard to their field of study, raw part and total score

distributions vere subjected to a z-scale transforgetion (mean = 0.0,
standard deviation = 1.0)=—th:t is, raw part and total scores were expressed

as deviations from the reupective form grand means in standard deviation
units, using the means snd standard deviatious shown ian Appendix A.*

It was reasoned the:r validity coefficients for the z-scaled pari and
total scores would be attenuacsd by any errors associated with lack of
egquating, while coefficients fder the GRE scaled (converted, fully equated}
total scores would not. It was assumed that comparison of validity
coefricients for the totsl scaled (equated) scores with those for the
z-scaled (uequated) total scores would indicate the overall effect on
validity of combining unequated total (and partsd scores across forms. It
was assumcd further that, for coamparing the wvalidity of total test scores
with that of various®part scores, the appropriste total scores would be the
z-scaled transformations of the raw total scores (paralleling transforma-
tious of the respective part scores) rather than the converted GRE scaled

total score.

*Appendix A slso provides data on the number of exasinees taking eacH form:

by sex. These data indicate pronounced differences in ‘dex mix across foras
and administrations; sales copnstituted a asjority of examinees taking forms
administered in October, December, and February while femsles constituted a
stronger majority of those taking forms sdministered in April and June. By
fnference, differences in major-fiald mix may slso be present.

13 | e

N u:‘gé

&



] . -g-

. Ia summary, ‘the test variables available for study following the
operatlbns.ﬁe-crihud hovc were as follows:
~ v GRE scaled verbal score (equated across forms) i
Q GRE scaled quentigative scoré (as for V) ‘ \
A 'GRE scaled analytical score (as for V) ‘

Vs andardized raw totsl verbal score (not equated by fora)

Qx tandardized raw totsl qusatitative score (as for v#*)
A% Standardized raw total asnalyticsl score (as for V%)

\ . . *

Standardized raw item~type part scores:

ANT (antonyes) . - - /
ANA (anslogies) '
$C - (sentence completions) @ '

RD (reading passages)
VO  {vocabulary or ANT + ANA)
RC (reading comprehensionsor SC + RD)

QC (quantitstive comparison)’
RM (regulsr msathematics)
DI st:s interpretation) }

AR qnalyticsl ressoning)
LR ogical reasoning)

Finally, one additfocal set of GRE "total scores” (designated V#, Qf,
and A¢, respectively) was inciuded, namely, one in which the various
item~type part scores were given equal weight. Given the =z-Scaled part
scores, rotal serbal, quantitstive, and analytigul scores defined by the sum

a
i

el g P

of their respective parts were computed for eschimeaber of the-study eample.

In these total scores, item types are equally weighted sioce the standsrd
deviations of the z~-scsled scores .are ideantical. If validity coefffcients
for V¥, for example, should exceed those of, say, V or V* (in both of which
the item—type subtests are weighted according to their I agth), then it may
be conciuded ghat nhe current relative representstion of pe respective

parts in the total score {s not -onsistent with their relative contribution ,

to prediction.

Study Procedures
1Y . ’ )
As indicated earlier,; scores on the study variables vere available for
437 undergrasduate departmental samjlea, distributed among 12 msjor fields.
In order to assess similarities and differences among the major—-field

 ¢lassifications, - without regard to departmeat of undergraduate enrollment,

profiles of means on the z~scaled item~type part scores were developed for
the }2 major~field groups. (Questions regarding the relationship of the
respective test measures tp the SR-UGPA criterficn were explored using scores

that were first standardized by departument and then pooled across all

departments within the respective fields of study.,
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Pooling rationale. Results of regression analyses in qilll sanples sre
subject to substantial sampling fluctuation. By poqung data for several
suall samples from similar settingc (for example,. several undefgraduate
chemistry departments), it is possible to obtain more relisble estimates of
relationships than wouid be pcesible in single sasil sanples. In pooligg
data across departments cone useful apprcach has been to standardize the
predictor and the criterion variables within each department before
pooling—that 18, to express scores on all variables as deviations from
department seans in departuwent standard deviation units \see, for exsmple,
,Wilson, 1979; 1982). For each departmental sample, the mean on each
variable is zero nnd the -t_sndard deviation is unity.

Coeffitfents computed for pooled depitt-ennlly standardized variables,
by. field, asy be thought of as approximating population values around which
the cogfficients for fndividual departments will vary due to selection— and

sampling-related considerations -(for examplie, .restriction of range on -
predictors) as well as context-specific wvalidity-related factors {(for.

exanple, economics depsrtments may differ in curricular eaphasis on
quantitative methods of analysis). "

A majority of the variftion in observed vslidity cdafficients n samples
from similar settings tends to be accounted for more by statistical

artifacts than by situation-specific validity-related facturs. For example,

it was found that about 70 percent of the variation across 726 validity
studies in the correlation between Law School Admission Test scores and
" first-year law school grades was attributable to differences in saaple
standard deviations, estimsted criterion reliability, and sample size (Lion,
Harnisch, & Dunbar, 1981). Similar findings have been reported for
employment scttings (for example, Pearlman, Schmidt, & Hunter, 1980).
Ty
When analyses are based on pooled; depattmntally standardized data
within a given field of study, emphasis is on identifying the characteristic
patterns of reiaticnships between the respective GRE wvariasbles and the
measure of academir performance under considerationm.

Major-Field Differences in Average Performance
on GRE ItemType Subtests

Table 2 show, means on the GRE verbal, quantitative, and analytical
item—type part scores and the respective total scores for examinees in the
12 major fields of study. For all except the converted ¢GRE scaled) verbsl,
quantitative, and analytical total score wmeans, the wmeans 1indicate the
average deviation of the raw scores of examinees in a gilvea fleld from the
mean of all examinees ik the study Jemple without regard to field, 4n
all-examinee standard deviation units. .

Thus, for example, undergradustg English msjors were +622 standard
deviations above the all examinee sean on the verbal 'test (STNRAW V& =
522}, 376 standard deviations below the all examinee mesan on wean
quantitative ability (mean STNRAW Q¢ = -,376), add so on. Similar
-interpretations may be made for other means in the table. s

3
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fote: Converted V, Q, ano A are operational GPi-a :aied scores, fulis equated ac~uzs 81} forms sdwinisterad duriog the ysax.

STNRAW V, Q, and A are vithin-form standardizatious of uusqeated -ow to-a scores on the respactive tedts.
sLores were z-scaled by form using data for all examinese taking w:ci i0.® without regard to their fields of study.

Kaw total

#Except for the converted V, Q, and A sicres. all test scores waze z-scaled ov "01 of test raken , using data for all examinees

taking & fora without regserd to fleld.
distributfion is unity.
examinee mean in standard deviation units. Thus, for example. “he mean of .672 ior sntonyms reported for English njots

Thus, the srmg. mean £0r all ex.siness is 0.0 and the scendard deviation of mach tuss
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Figure 1 highlights differences among and within fields im performance
on the ftem~type part scores. Proffles for sajors in the four humanities
and social sciences fields and in educatfon (thought of as verbal fields)

- are shown together in the left portion o2f the figure; those for majors in

the four math and science fields and economics (thought of as quantitative
fields), and in bioiogy and agriculture (thoughg of as fields with mixed or
balanced quantitative and verbal emphases) are shown in the right portion of
the figure.

Within-field differences in level of performance on the item—type part
scores are of particulasr interest. For exuﬂplg,linjoru in the verbal fields

typically performed better on the vocabulary items (ANT and ANA) than on the

veading comprziension items (SC and RD);- they performed better on data
interpretation (DI) ftems than on quantitative comparisons (QC) snd regular
eathematizs (RM) ftems; and,qwith the exception of majors in education, they
performed at a sharply higher level on logical reasoning (LR) than on
analytical reasoning (AR) items.

Majors in cheuistry, wmathematics, engineering, asad couputer science
tended to exhibit an opposite patterm, with higher performance on reading
compreherion items than on vocsbulary items, higher performance on
quantitative comparisons and regular mathematics than on data interpretation
items, and much better performance on snalyticsl ressoning than on logical
ressoning items. ~nathematics majors differed from the others in this
rluster primarily by performing considerabfy less well on reading passages
(RD) items thran on se‘itence completion (SC) items.

Verbali part-score profiles for majors in economics, biology, and
agricult:ve tended to parallel those for the math and science fields (better
on reading cormpréhension than vocabulary); on the quantitative part scores,

‘their profiies do not exhibit thé extreme contrast between quantitstive
comparisons, regular, mathematics, and - data  interpretation items

characteristic of profiles for the math and science majors. With respect to
items in the analyticsl test, agriculture and bioclogy msjors, like math and

science majors, performned better on anslytical than logical reasoning ftems,

but economics majors, iike the verbal majors, had a higher logical reasoning
than analytical reasoning msean.

Another way of assessing variability in major—-field performance on
item-type subtests within the respective ability messures is to e¢xamine (a)
the relative standing of the several major field groups in terss of mesns on
the subtests within a test and (b) the asbeolute differences in means for

various pairs of subtests. For example, for two parsllel tests a high

degree of consistency in the ranking of field means and relatively small
absolute differences in corresponding z-scaled means would be expected; a
lower degree of consistency in field ranks combined with lsrger differences
in z~scaled means, on the other hand, would be expected for tests neasuring
different abilities.

Table 3 shows for pairs of subtests within the respective tests, (a)
whether the ranks of the 12 major fields were fdentical or different and the
absolute difference in the ranks when differences were presert and (b) the
absolute difference in ‘r-score means. ' The sbsence of an entry in the rank

*
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in mean)

Note: No satry o the rank difference ccluan indicatas that the means for
the major field group on the designated pair of subtests had 4dentical
rank. If there was sny discrepancy in rank, the entry indfcates the
sbsolute difference betveen the ranks, Entriss in the mesn di{fference
column indicate differances betueen sesns in standard units {sbsolute

differences). -
Source of data: Table 2
3
Table 3.1
!

Intercorrelations of the ke of Means on Item-type Part Scores

¢

Vo RC Qc RN DIXN AR 1R
) . w0 — 888 .182 161 .87 .5 89 ~ -
nc — 0506 .357 .‘xx 0510 0“7 Pl
w - -9‘6 1999 0953 .‘o;
RM - 984 .958 362 .
nx - .956 .‘“ s
n — .m . ‘
x - N
Note: Entries are rank correlatiun coefficients (rdo). e
41\
19 =

"\ for 12 Maj \r Field Crdups
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TaMle 3 '
- Observed Absclute Diffsrences in the Racks of Means of 12 Major Field
Groups o Pairs of Ites-typa Subtests, By Tast, and ' , :'«g
" Associated Absolute Differances im I-scors Maane . ’ L3
. . ’ Faire of part scorég by tedt . i oo
o RTRY verbal i} Quntitative - . Analyidesd
‘ Vot oC-ax =D DL - AR-LX -
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Chensstry .098 . 002 164 1362 1.0 .150
i cmp. su. . 1077 '-'M : -185 .2éﬁ 6-0 0376 |
. ’*‘ N‘, . ’
Math, 00 3.0 .053 401 1.0 .45 3.0 .309 ‘
Elec. Eng. 4.0 -.162 1.0 .035 L 332 1,0 .367 3.8 .253 -
Ecgn“‘“ 054 . 034 . 001 .g.OSS ’ 4.0 <169
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difference column indicates that the ranks of the major field gorup om the
designated pair of tests were identical. For additional perspective, Table
3.1 shows rank correlations (rho) of subtest means for the 12 lnjor fields,
across as well as within tests.: '

o Considering the two verbal subtests, VO and RC, for-lO of the 12 fields,
ranks of z-scaléd means were identical and the wmedian absolute
difference in z-scaled means was relatively small (.067). . The rank
correlation (rho) for the 12 field meaang on these two variables was .B888
.(Table 3.1). : .

¥
r

o For each of the three pafirs of quantitative subtests, there w:ure
relatively ainor discrepancies in rank order, with no shift of more than
one rank. For QC and EM, the median absolute difference in means was
quite small (.034); however, median- differences in field mcans were
greater for .both QC and DI (.128) und RM and DI (.175). The average
rank’ correlation of field means (Table 3.1) for the three pairs of
quantitative subtests approached .99.

o For the two analytical ability subtests, AR and LR, some shifts inm
ranking were found for every field, the median absolute. difference in

z-scaled means (.300) was higher than that for subtests within the

verbal and quantitative ability measurea, and the rank correlation of
field means on AR and LR (rho = .481) was considersbly lower than that
for the other pairs of subtests.

The findings regarding field means 1indicate the differential
development within individuals, associated with field of concentrstion, of
the skills and abilities being measured by differeat item fypes within the
respective tests. On balance, the evidence reviewed in this section

suggests that the item-type part scores are not simply different methods of.

measuring their respective constructs but that they may represent
distinguishable components of underlying gemeral gbilities with the
potential for independent measSurement utility.’

In this connection it 1is important to wnote (a) that the degree of
consistency in major field performance differentials is greater for subtests
within the verbal and quantitative ability measures than for the two
analytical ability subtests, .(b) that the field ranks on analytical
reasoning items correspond cloesly with ranks on all three quantitative fitem
types (average rho of approximately .960), snd (c) that field ranks on
logical reasoning items correspond closely with ranks on the two verbal
subtests (rho = .8967 for both LR-VO and LR-RC). Generally speaking, the

rank correlations in Table 3.1 indicste that, insofar as major field

performance differences are concerned, the information conveyed by. the
analytical reasoning and the quantitative subtests 1is similar and that

conveyed by the logical reasoning subtest and verbal subtests is also

similar. , !

Exploratory Evaluation of Part-Score Validity

The analyses involving part—scores on the verbal measure were guidedaby

-
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several a priori working hypotheses, based on the College Board findings
cited at the ocutset:

1. The GRE reading comprehension (RC) subtest (based on sentence
completions and reading comprehe.sion sets) should be more closely related
to SR-UGPA than the GRE vo_ebulary (VO) subtest (based on antonyss and
analogies).

2. The 36~item RF subtest should be comparable in validity to the total
GRE verbal test, lacluding the 40 VO 1te-s.

3. The ».° .iple correlation of the RC,Q% A% bstcety with SR-UGPA should be
comparab’ to that of the V&, Q% A* battery.

“e c¢casional suppression of VO, but not HC, variance may be expected in
~r s08ites including RC, VO, and other GKE variables.

In the asbsence of comparable working hypotheses regarding the
quantitative &nd analytical part scores, evaluation of observed
relationships for these item types was guided by interest in (a) the
relative contributfon of the respective item-type part scores withian each
test to prediction of SR-UGPA, (b) the comparative validity of total test
scores and the component part scores, and (¢) evidence suggelting the
possibility that separately scored ftem—typec subtests might provide a basis
for improved assessment, .

The Verbal Test Part-Score Analysis §
Table 4 shows pooled within-department correlations between SR-UGPA and
(a) VO and RC scores, (b) various verbal total scores, and (c) a
best-weighted combination of VO and RC scores, by field, and for all fields
combined. Validity coefficients for V4% (the raw unequated total verbal
score, z-scaled by test form) were slightly lower than those for V (the
converted, GRE-scaled operstional verhal score). This outcome is expected
because V¥* total scores, like the respective part scores, were not equated
across forms. In comparing part— and total-score validity, V* 1is judged to
be the more appropriate total, under the assumption that sttenuating effects
associated with lack of equating across test forms are comparable fdor V*
and the respective part scores. - Coefficients for V# (a total defined as the
sum of equally weighted scores on .analogies, antonyms, sentence completions,
and reading sets) and V* are assumed to be comparably attenuated due to
errors agssociated with lsck of equating across formi.  This same line of
reagoning is applicable, of course, to later consideration of dats on the
quantitative and analytical mexsures. '

The validity coefficients for the verbal measure varied by field
generally in accordance with the expectation of higher validity in the more
verbal fields than in the more quantitatfive fields. This was true without
- regard to the particular verbal measure under consideration. However, for

21
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Field .

!‘.ﬁslhh
History

s_octology
~ Polit Sci

- Chemiatry
Computer Sci
- Mathenatics
Elec Engin
Econoxics

Biology
Agriculture

| Education
All Fields

Note.

-~

Table 4

{

/
Pooled Within-Department Correlations of Selected Verbal

(N)

( 884)

( 584)

*( 364)

{ 545)

( 644)
( 647)

. € 251)

( 850)
( 663)

(1318)
( 976;

(1649)

(9375)

Pa‘and Total Scores with SR-UGPA, by Field

Verbal part

sScores
V0 RC
r r
%7 377
122 354
342 396
283 376
226 217
238 213
248 312
140 249
323 391
226 288
214 215
296 313
263 301

g

Verbal total
scores
vk vfF Vv VO,RC
T Y r R
395 395 399 399
366 370 377 375
407 384 418 417
362 364. 364 380
243 242 249 248
246 209 245 251
292 296 .321 314
211 201 223 253
381 390 404 403
286 269 302 297
239 236 260 239
333 326 332 335
309 300 318 315

V* is the raw total verbal score, 2-scaled by form,

V# is an equally weighted sum of four verbal part scores.
V 1s the converted GCRE scaled verbal score, equated across forms,
VO,RC is a best weighted composite of the designated part scores,

Entries are correlation coefficients without decimals.
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030

032

054
093

-016
-025
064
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068

060
001

007

038

V* vs
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018
012
011
-014

026
033
~020
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-002

024

010

008
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009
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022
042
012
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economics, among the more quantitative fields, the verbal test had validity
coefficients comparable to the coefficients for the English, history,
sociology, and politicsl science samples.

With respect to patterns of verbal part—score validity, the findings in
Table 4 are generzlly consistent with the basic workinmg hypotheses outlined
above.

o Considerinog first the all-fields coefficients (equivalent to weighted
averages of coefficients for 437 depsrtments without regerd to field),
the validiry for RC is greater than that for VO (coefficients differ by
«038, as indicated in the RC va VO difference column), and this was true
for I0 of the 12 fields. For chemistry and computer science
departments, the mean VO coefficient was higher thao the mean RC
coefficient, but the nean difference was less than the average for all
departments in sbsolute magnitude. .

o RC 'alone was about as valid as V% fincluding the VO items. Considering
data for all departoents, without regard to field, coefficients were
« 301 and .309, respectively. RC was actually slightly wore valid than
V* in several fields. . .

o However, a best-weighted composite of VO and RC did not yield much
better prediction than the V¥ total score, similar to the results
observed with SAT vocabulary and reading comprehension when they were
similarly treated. Largest differences in validity betweem the VO, RC
compoeite and V2 occurred in three of the four fields in which RC was
more valid than VA, and in which differences in validity between RC énd
VO were greatest, namely, electrical engineering, mathematics, and
political science.

The data in Table 5 lend support to the working hypothesis that the
multiple correlstion of an RC,Q¥%,A* composite with SR-UGPA should be
comparable to that of a VA, Q% A% composite.

o For all departments, without regard to field, the coefficient for

' RC,Q*, A" was only .002 points less than that for V¥,Q%* A*, aud .005

2 points less than that for VO,RC,Q%,At-—-that is, when VO was added to the

RC,Q*,A* battery there was little imerease in the multiple correlation.
There were no notable exceptions to this general finding by field.

Table 6 provides evidence regarding the relative weighting of two sets
of verbal part scores, namely, VO and RC (Set 1), and the four basic verbsl
item types, namely, analogies " antonyms, sentence completions, and reading
comprehension sets {Set 2), when included in a battery with Q* and A%.

o The data ion Set 2 indicate, amoung other things, (&) that, over all
departients, the relative weighting of sentence completions and reading
items (components of the RC score) was approximately equal, {b) that one
of these two RC item-types was the highest of the four verbsl item types
in all fields but one (agriculture), but (c¢) that the relatfve weighting
of the SC and RD {tetss, when théy were allowed to compete independently,
varied across fields without regard to their verbal or quantitative
emphasis.’

t o~
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Table S

Multiple Correlation with UGPA of Quantitarive,

Analyticul,and Selected Verbal Scores, by Field

» Multiple correlation Difference .
QD G (3-1) (3-2) (2-1)
~ "O'RC- . ' )
'RC:Q*lA* .Q*sA* v*sQ*sA*
Fnglish ( 884) 384 403 402 * 018 -00L 019
History ( 584) 362" 382 374° 012 -008 020
Saciology ( 364) 436 467 462 006 -005 011
Political Sci ( 545) 619° 420  410® - -0Q9 -010 001
T
Chemistry ( 644) 372 315 374 002 " -001 003
Computer Sci  ( 647) 65 374 371 006 -003 009
Mathematics  ( 25 612 412%% 3958 ~017 -017 000
Elec Engin ( 850) 393 406% 386 -007 -020 013
Ecanomics ( 663) 452 458 455 003~ -003 006
Bivlogy (1318) 152 354 350 -002 -004 002
Apxriculture ( 976) 299 © 306 306 007 100 007
Education (1649) 356 366 366 010 -00L 001
All Flelds  *(9375) 36l 366 363 002 -003 005

Note: Entries are multiple correlation coefficienty or differences
‘between designated coefficients without decimals. :

VO = ANT + ANA = Vocabulary
RC = 5C + RD = Reading Comprehension

i

VA, Q% and A* are raw total scores on the respective tests,
z-scaled by form. »

F

‘A% variance is suppressed in this composite,

bYG variance is suppressed in this ccmposf:e

+
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Table &

Relative Weighting of Two Sets of Verbal Psrt Scorés, Quantitative
and Analytical Scores in Composites. for Predicting UGPA, by Field i

- .
Set 1 . . . Set 2 ‘
Field (N) Beta waights (r) Beta weinhts . (R)
VO RC Q= AR ANA  ANT SC - RD Q¥ Aw

English ( 884) 166 230 061 017 . (403) 106 077 168 flGS 083 010 - (411}
History ( 584) 159 238 089 -045 ‘(332) 037 101 241 0672 078" -039 (398)
Sociol ( 364) 126 215 035 ;zg (647) 142 031 056 _;ggg 034 169 (451)
Pol Sci ( 545) 038 25¢ 232 -054 (420) 093 -045 108 180 230 -060 (623)
Chem- ( 644) G64 031 279 o072 ' »{375) 020 0S4 _007 030 277 072 (376)
€S ( 647 106 0il’ 274 064 (374) 059 063 -064 ©G65 274 059 ‘(3§6)
Math ( 251) -0i2 237 300 -03 (412) -128 077 'fggg 098 296 -016 . (431)
Elec E ( 850} -147 179 - 320 065 (406) -089 -061 068 123 320 066 {406)
Econ ( 663) 099 -196 1446 143 (458) 040 O066 102 129 143 145 (458)
Biol (1318) 050 158 187 056 {(354) 028 036 033 142 189 052 (357)
Agric (976) 085 038 118 076 (306) 026 065 050 009 179 ~ 073 ' (309)
Bduc | (1649) 122 131 148 048 (366) 099 040 103 053 142 048 (371)
All Fields (9375) 079 145 185 047 {366) Q44 046 079 090 185 047 (366)

Note. éntries are standard partial regression (beta) weights and multiple correlation coefficients

Jithout decimals.

VO = ANT + ANA = Vocabulary: RC = SC + RD = Reading Comprehension
Q* and A* are raw total test scores, z-scaled by form. “
Negative weights reflect suppression of variance; zero-order coefficients are positive.

Underscored weights are estimated to be significant at the .05 level .-

s 0RO
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o Suppresscor effects, indicated by negative regressfion weights ﬂr
| predictors that are positively correlated with a criterfon, were present
for 'VO and/or V0 compoaent item types in anslyses for matchemsatics,
eugineering, and politigal science depsrtuwents, consistent with the
hypothesis of cccasional suppressor effects for vocabulary items; in one

auslysis (computer science departments), the sentence completion subtest
was negatively weighted, contrary to hypothesis.

o The Set 1 snd Set 2 wultiple correlations are ‘dentical in the anslysis
over all departwents and are almost so in the . .pective field anmlyses.
The analyses reviewed above indicate differerces 1in the eriterion-
’ related velidity .of the VO and k¢ subtests favoring the KC subtest, which
. appears to be carrying most of the-PPedictive .alidity load, in tbe tocal
verbal score when the cri:erion is SR-BGPA. .

L 4

The Quantitative Test Part-Score Analysis )
Table 7 provides data oun. the ‘relationship of the %Whreg quantitvative
itex~type part scores to SE-UGPA. The correlations of three quantitative
~ : total scores, nasely, Q%, QF, and Q, with the same criterion are also
3 shown. As &xpected, the validity coefficients for. the various.quantitative
total scores are higher for the mat¥ and science and economics departments
than for the other; less quantitacive fields, however the higher validity
of quantitative scores for political science departments than for other

verbal’ departnents was got expected. L ‘ '

In the absence of an s prior{ basie for expecting particular patteras
of differéatial validity for the respective item types, perhzps the most
relevant general conviderstion to be kept ‘In mind is that the three
quant{tative subtests differ in 1ength. QC fopcludes 30 quantitative
comparison items, RM Includes 20 regular mathematics items, and DI includes
10 data interpretation items. Thus, we would expect validity
coefficients to vary with test length if the three item—types are actually
homogeneous with Jespect to the abilities they tap. ¢

o For all departments, the validity patterns for QC, RM, and DI followed
5 the wveridtion-according-to-length hypothesis, and this was true for
. ‘ several of the ffeld snadyses as well. However, there were exceptions.
, For example, RM validities were somewhat higher thdn‘ those for QC in
- several fields, most notably so in matheuwstics; DI validities comparable
to those for QC were obtainred in analyses for agriculture, English, and
sociology (which are among the fields in which students performed better
on the DI subtest than on the QC and RM gubtests—-see Figure 1).

L)
' o A composite of the sepsarately weighted part scores did aot result in
‘better prediction than that provided by Q®, based on.the snalysis over
- all departments. Only in the analysis for wmathemstfics departments, {n
which the regular mathematics itgps had uniquely high wvalidicy, 8
there @ notable exception to the foregoing generali{zation. The conteAt
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Table 7 §
Pooled Within-Department Correlations'of Quantitative Part
and Various Total Scores with UGFA, by Field
. -
Field o (N). Quantitative part Qusntitative total

) scores o scores N
QcC p RM DI Q* Q¥ 'Q QCIBHO

DI

) r r r r T Y R

English ( 884) .09 209 192 : 238 241 246 245

X
History ( 584) 16 203 ' 126 212 205 225 224
Sociology {( 36&) 2:6 259 216 285 283 * 310 286
- Polft Sci { 545) 353 269 216. 353 335 362 362
. Chemistry ¢ 644) 330 305 203 356 340 371 366
Computer Sci { 647) 285 293 258 350 349 356 350
Mathematics ( 251) 294 366 210 356 340 378 382
Elec Engin ( 850) 346 290 212 378 356 397 380
Econowmics ( 663) 307 282 212 . 348 339 358 348
Biology {2318) 208 246 182 296 287 310 298
A

Agriculture ( 976) 216 234 217 276 280 306 278
Educ (1649). 285 243 19 302 292 302 304
All Fields (9375) 274 257 201 308 300 320 308

Note. Q* is the raw total quantitative score, z-scaled by form,

¢

e e ie e . QF is an equally weighted sum of quantitative part scores.

T At (e 2 r—— . s A e ¢ o

Q 1is the converted quantitstive score, equated across forms,

Entries are cérrelation coefficients without decimals.
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of the tfgularhnatha-ncic- items may overlap more with the con”ent of
the major field for mathematics masjors than for wmsjors in the other
fields., If #c, this wouid help to explain the strong predictive
validity of these itéms and would be consiltenéfwith findings of.
previous research indicating chsracteristically highdr validity for the
CRE Subject (Advanced) Tests than for the Geneval (Aptitude) Test {see,
for example, Williagham, 1974; Wilson, 1979; 1982).

_T#ble 8 provides insight into the relative weighting of QC, #M, and DI

‘when the three part scores were included in a battery with A* and V*. The

difference in muitiple correlation between the QC,RM,DI,A*,V® composite and
the Q*,A% V& compos is alsc shown. The predictive load, relative to the
SR-UGPA criterion, in the quantitative test is being borne primarily by the
QC and RM items, judging from the findiungs in Table 8.

o DI contributed only slightly to predic:mn. generally, and attained
statistical significance only in the asnalyees for computer sciené& and
agricultu departments; suppression effects were- found for DI in
analyses fbr two verbal ffelds (history and political science) and
mathematics. In a stepwin~ regression program, QC, KM, and PI were
entered as.a set followed - Juentially. by the introduction of A%, then
v*, In the three analyses showing DI suppression (and in a&ll other
analyses), the weight for DI was positive in the initial quantitative
set. The DI weight became negative only after the {stroduction of the
final variable (V%) in analyses for history and political science, brat
after the iantroductfon of A* in the Isthegg;ics snalysis.

o Separate treatment of QC, EM, and DI part scores in a bstrery with A%
and V* did not lead to better prediction than that provided by Qt, A%, V#
(see diffccence column in Table 8).

The Analytical Test Part-Score Analysis .

The analytical abiility measure introduced i{m October 1981 is a revised
version of the snalytical measurs introduced when the GRE General Test was
restructured in 1977. There is empirical evidence regarding the validity of
the October 1977 analytical measure for predicting graduate school
performance (for exaxple, Wilson, 1982), but evidence regarding the Octcber
1981 version is more limited. Evidence of positive relationships betwveen

' SR-UGPA and analytical reasoning and. logical reasoning items, respectively,

was reported by Wild, Swinton, and Wallmark (1982) irn studies leading to
the revision of the 1977 measure. In those studies, iogicai reasoning items
were found to be more closely related to SR-U5PA than analytical reasoning
items in samples that were not differentiated with respect to field.

[ .

N_The analyses Teported im this section provide -evideace tegardiag the
relationship of the various analytical ability total scores (A%, A¥, and A)
and ‘the cowponent analytical akility item types, namsely, anslytical
reasoning (AR) and logical reasoning (LR), to SR-UGPA in samples classified

Pl

~
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. Table &

Relative Weighting of Quantitative Item-Type Part Scores in a Composite with A% and V%

Field

Eaglish

" History

Sociology
Polit Sci

Chemistry

- Computer Sci
Mathenatics
Elec Eagin
Economics
Biology S
Agriculture

Education

All fields

N)

884)
584)
364)
545)

L T < N o W N

644)
647)
251)
850)
663)

L T s S o S P N

{1318)
( 976)

(1649)

(9375)

Beta weights

Qc R DI A% %
-004 045 054 018 1355
053 096 - -033 ~040 347
-037 058 013 182 301
223 050 -007 -041 253
184 132 028 074 0°7
116 126 100 061 101
096 265 -084 -C21 191
219 126 047 082 030
.091 068 002 159 260
126 089 008 063 180
04z 095 087 073 114
117 049 002 052 226
107 089 025 053 197

QC,RH;DI
A*’V*

(R)
4064
380

444
416

381
370
418

389 -

454

352
308

368

364

Increase
over

Q¥ A% VR
003
006
002

. 006

007
000
023
003
000

002
002

002

001

Note. Entries are standard partial regression (beta) weights or gultiple correlation

coefficients without decimals.

2

Underscored weights are estimated to be statistically significant (pg .05).
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by field of study. In evaluating the observed cortelationi, is Table 9, it

is {mportant to keep in mind thst total scores on the 50-item analytical

measure are wmore heavily influenced by performance on the 38 analytical
reasoning ftems than by performance on the 12 logical ressoning items.

Generally &peaking, typical validity coefficients for tlie varfous
analytical totsl scorés tend to be sonewhat higher in the primsrily
quantitative fields Aexcept msthemstics) than in the verbal ficlds (except
sociology). “However, the AR and LR subtests do not hsve simiiar patterns of
validity coefficients across verbsl and quantitative fields.

In this regard, pechaps the most striking aspect of the .part-score
‘validity data im Table 9 is the strong contribution to prediction of
Sk-UGPA, relative to that of the 38-item AR gsubtest, of the LR subtest busec
on only 12 logical re¢ joning™ 1teal

o For all departments, the validity of the LR subtest was .225 as compared

to .229 for the quﬁet AR gubtest.

o In seven analyseg, the validity coefficient for IR was approxinateiy
equal to or greater than that for AR.

o'In three analyses (for history, political science, and education
/ departments), the LR subtest validity coefficient was greater than that
for the A* total {(which included the AR items).

0 AR validities tended to be somewhsat higher for the basically
quantitative fields tHan for the basically verbal fields; for LR,
validity coefficients tended to éhow'ad}gpposite pattern.

The relative weighting of AR and LR in an independently computed
composite and their weighting in a composite with V* and Q®* are shown {n
Table 10. :

~ : o When AR and LR were treated as predictors, AR weights were somewhat
higher than those for LR in composites for the chemistry, computer
science, mathematics, electrical engineering, biology, and agriculture
analyses. :

o LK weights were somewhat higher than AR weights {n analyses for;history
and political scieace (among the more verbal fields), for economics
alone among the more quantitative fields, and for education.

Although, when considered jointly as an independent battery, weights
tor both AR and LR reached the .05 level of statistical significance in most
ot  the analyses, neither AR nor LR wmade & consistent, substantial
contribution to prediction when treated ss elesments in a battery that
includcd the V* and Q% total scores (cf. results in Table 6 for wverbal
subrests cowmbined with A* and Q* and in Table 8 for qusntitative subtests
combined with V&% and A%*),

o Unly the bets weight for LR was significant in the cversil departmental

analysis, and its contribution to prediction was relatively slight (beta
= .058 as compared to approximately .190 and .185 for V& and Q*).

Q ' :2()
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Table 9 ~ s

Pooled Within-Department Correlations of Analytical Part

- e P

s

Scores and Various Total Scores with UGPA, By Field

A

Field W Anslytical part - Anslytical total

, SCOYes ‘ 8COTES - P

AR . IR A% AV A |AR,IR )

r r r r r R ' '

aglish { 884) 202 200 236 248 239 243 .

iacory (584) 146 239 195 233 205 249 1

Sociology (364) 314 300 360 376 375 372 :

e . Polit Sci ( 5453 162 269 229 272 232 278 A
' Chemistry ( 646) 255  175- 275 262 282 270
Computar Sci ( 647) 2264 221 259 267 = 256 266

Mathematics ( 251) 218 214 239 250 251 263 s

Elec Engin ( 853) 266 199 282 273 292 287 )
Econowics ( 663) 301 335 358 386 361 388
Biclogy (1318) 224 179 . 264 242 251 250
Agriculture - ( §76) 220 184 240 238 255 - 246
Education (1649) 23 256 2642 296 279 297
All Firlds (9375) 229 225 264 274 270 275

Note. A* is the raw total analytical score, z-scaled By form.
Af is an equally weighted sum of the analytical part scores,
A is the converted analytical score, equated acrosslforms.
AR;LR is & best weighted composite of the designated part scores -

Fntries are correlation coefficients without decimals.
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Table 10

~

Relative Cun;rihution of Ak and LR to Prediction of SR:UGPA in an Independent

Field

-English
History
-Sociology

~P§11t Sci

- Chemistry
Computer Sci
‘Mathematics
Elec Engin

%conomics

Biology

Agriculture

"Bducation

"All Fields

" Note.

L T e T o TR oo S o}

Composite and in & Composite Including Q® and A%

(N)

Bb.

584)
364)
545)

P L

644)
647)
251)
850}
663)

(1318)

( 976)

{1649)

(2375)

Multiple
Beta weights correlation

AR LR
148 145
074 214
241 214
078 242
221 . 094
160 157
163 158
o 19
209 261
185 116
176 119
161 197
170 168

(R)

(243)
(249)
(372)
- {278)

(270)
(266)
{263)
(287)
(388)

(250)
- (2406)

(297)

(275)

Beta weights

012
=063
133

-102

069

-010 .

065"
994

054

008

022

Decimal points have been omitted from all coefficients,
st~ {stical significance at the p & .05 level.
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iR Q v*
013 070 353
071 097 319
107 031 284
088 - 248 231

-003 283 089
092 289 083
o026 288 175
042 314~ 024

'127 187 230

0% 191 173
047 178 103
080 154 208
058 190 185

*

A

Eultipie
correlatiog

(R)_

(401)
(361)
(664)
(422)

o m

(374
(376)
(395)
(387)
(461)

(351)
(307)

(370)

(365)

Underscoring indicates estimated .



G
o Suppression effects were found for AR in four departmental analyses and
for, I in one; in the samples involved, AR or LR criterion-related
varfiacce was wore than uufﬁciently represented in the verhll and/or
quantitative total scores. v
*o Weights for both AR and LR were statis:icaiiy siguificant in only two
field analyses (sociology and economics) and LR wss significant in a
third (education).

i

The dats io Table 10 wuggest that the anslytical test, as currefxtly

defined by the 38 AR and 12 LR items, is}not providing very much unique,

Sk~-UCPA~related informatioan. This conclusion 1is reinforced by the dats in
Table 11, which permit comparison of multiple correlations with SR-UGPA of
v#Q* only and those yielded by adding A® and AR and LR, respectively.
Increments in R due to adding analytical ‘test scores to V* and Q% typicslly
were quite emall. In evaluating this finding, it is useful to know that
ViQ* alone yielded 'a higher multiple correlation with SR=-UGPA than either
ASV* or A%Q* fn 9 of the 12 field analyses and in the total sample.

Understanding of these findings is advanced by refereénce to Tsble 12
and Table 12.1. 1a Tsble 12 it may be seen that LR is more closely related
to a verbal subtest (RC) then to LR. From Table 12.1 it may be dete-mined
that the average within-test intercorrelstions of verbal subtests (.503) and

quantitative subtests (.476) are greater than that observed for the two

analytical ability subtests (.360); moreover, the correlation of LR with

three of the four verbal subtests is higher than that of AR with these -

subtests while the correlation of AR with  each quantitative subtest {s
higher than that of LR with these Bubtests. Intercorrelatious corrected for
errors of meesurement shown in Table 12.1 (below the diagonal) lead to
sinmilaer conclusions. In essence, AR {fterms tend to have more in common with
quaantitative ftems than with LR items, while LR items have more common
variance with verbal items than with AR ftems. -

,&erbsl Quantitative, and Analytical Part Scortes
$ & Battery

Table 13 shows msjor fiudings of an analysis of the regression of
SK-UGPA on seven item-type pirt scores, namsely, VO, RC, QC, RM, DI, AR, and
LR, Standard partfal regression (bets) weights &re shown for variables

selected by stepwise regression as contributing at Zieast .00l to ER-squared.

o The consisteat significant contribution to prediction of the i and/or
Vo 'su,btecté i# noteworthy; both are significant in four analycves, RC
only is significant in five, sad VO only in three (though sacting as &
supbressor in vne).

o The part ecore that appears to be contributing least to the battery is
dats fanterpretation (Dl). However, the score for this subtest met the
statistical significance criterfon in the computer sclence and
agriculture saaslyses. : ' .
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Table 11

Incremental Contribution of the Analytical Measure (A%) in
Part-Score and Total-Score Form to Prediction of SR-UGPA
After Tai&ng v apd'Q! into Account, by Field

Field N) d Composite predictor Difference in R

, W @) (3) o
V*QQ* V*.Q*- V*OQ* (2‘1) (3-1)

A% AR,LR. |

. ~ (R) {R) (R) - .
English ( 884) 401 401 401 . 000 000
‘History .. ( 584) 374 37 3® - o000 o007
Sociology ( "364) 420 442 44k 020 024
Polit Seci ( 545) 408 L410° 4228 002 014
<hemistry ( 644) 370 374 . 3747 004 004.
Computer §ci  ( 647) 368 371 3768 003 008
Mathematics  ( 251) 395 395° 395  poo 000
Elec Engin "( 850) 381 . 386 367 005 006
Economics ( 663) 439 455 461 016 022
Biology (1318) 346 *350 351 004 005
Agriculture ( 976) 300 306 307 006 007
Edacarion / (1649) 364 366 370 - 002 006
ALl Fielgw (9375) 361 363 365 ( 002 004

Nggg(/ Entries are correlation coefficient’s without decimals
a : Y
AR negatively weighted

bLR hegatively weighted

Car nepatively weighted !

34
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Table 12

Intercorrelations of Analytical Test Part Scoves, and thsir Correlations
with Selsctad Verbal and Mttutiw Test Part Scores, by Field

» Fleld )] AR score v AR score vs LR score vs ' v
T LR score BC Qc xC Qc ¢ - “
! T 3 r ¥ 9 ( ‘
English ( 884) . 373 444 501 &9 32 S
History NE Dk 337 L6 897 42 32
Sociology ( 384) 361 401 502 442 276 _ s
. Poldt Sci ¢ 545) 352 438 476 468 404 .
Chemistry ( 646) 369 415 436 &7 295" - - ¥
Compiter Set  ( 647) 404 €16 422 . 483 225 -
Mathematics ( 251) 346. 382 437 312 230
" Elec Engtn ( 850) 363 407 451 4i8s 346 ’ -
Ecomomics  ( 663) 358 387 461 508 366
Blology . - (1318) 336 409 408 38 . 238
Agriculture ( 976) 368 451 478 488 32
Educatfon _  (1649) 366 “68 557 507 , 3n y
All Fields (9375) 60 %29 475 469 318

! Note: Entries are correlation coefficfents without decimsls.
The higher coefficient in & given comparison is underscored.

Table 12.1

Pooled Within-Departsent Intercorrelations of
Iten~Type Part Scores: Total Saxple

ANT ANA  SC R G M. DI AR IR ' 3
. — 528 493 486 277 266 233 282 356 o

843 509 486 337 290 260 33§ an

711 784 519 336 276 267 332 394

608, 650 749 - 360 322 316 408 426

£33 372 485 450 — S48 440 475 318
33 400 378 415 707 - g 487 310
336 359 388 456 635 651 §15 266

441 &4 407 510 594 628 600 - 360
$14 549 593 615 459 462 &40 519 -~

g B5 228 BuEj

Valuss above the diagonal are observed correlations: thoss
below are corrected for errors of messurement by use of the
forsuls r‘b!J Toatpps Teliabilities are estimated roughly.

Entries are cowrelstion coefficients without decimals.

| £,£5' | | | . ;5
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Qyx significant, .05

Beta Weights for Swbsets of Irem-Type Part Scores Selected by Stepwise

*

Table 13

L]

Regression According to a Contribution to Rz Criterion, By Field .

Part-score beta éeightn

Field , Vo RC
English 17 23
History 15 22
Sociology 1 21
Political Science 26
"ALL VERBAL 12 23
Chemistry 08 - |
Computer Science 09
‘Mathematics - 22
Electrical Eagin , -14 19
Economics 09 18
ALL Q%ANTITATIVE 12
Biology ‘ - 05 17
Agriculture 10
ALL BALANCED 06 11
‘Education 11 12
ALL FIELDS 07 .14

Note.

Entries are regression and correlation coefficients without desimsls.

QC

Ik k188 IzangkE I8k e

RM DI
. 046 05
09
06
04
06
4
_1_:_3_
i3 1
26
13 04
07
13 04
.g—g;e
10 09
09 "04
06
10

AR

-08
11
~10

08

06
.08 .

i}

05
06
05

Selected V*,Q%,A%
set (R).

406
392

451

437
(404)

381

377
434

. 409

463
(391)

356
309
(332)

373

(3671

(R

402
3762
442
czm:
(396%)

37&
371
.sssgb
386
abe
-’455ahe
387

ab

350“’

306
(33029

366~

(36380

N

( 884)
( 584)
( 364),
( 545)°
(2377)

( 644)

( 647)
( 251)

{ 850)
( 663)
{3055)

(1318)
(.976)

(2294)

(1649)

(9375)

The

regression coefficients tabled are for part scores contributing at least

.001 to R-squared. underscored coefficients also met a .05 statistical

significance criterion,

s Do% significant, .05;

-
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A% sign{ficant, .05
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¢ The regulsr sathematics subscore contributed at lesst .00l to R-squared
f{un every analysis and is the only part score for which this was true.

o AR and/or LR were sclected as part of the most efficient part-score
battery in 10 of the 12 field anslyses (though with AR varisnce
suppressaed in two). -

- ? .

Generally speaking, the best .wuighted co-pouttc- of selected part
scores yiclded somewhat higher multiple correlations with SR~UGPA than the

three total test scores; no corrections for shrinkage have been made,

however. In evaluating the findings in TAble 13, it is important to note
that the subtests involved are of differing lengths and reliabilities, that
the analysis did not attempt tc adjust for these factors, and thst, given

‘moderately intercorrelated predictors such as those involved in the
.analysis, regression uaights axe nensitive to relatively small changes in

validity.

Couﬁarabiiity of Regression Results for.Unequated
and Equated Total Scores *

.

The preceding anilyles were based primarily on test. scores.that were

not equated accoss test forms. To what extent do patterns of findings based
on unequated score data provide a basis for projecting results that might be

obtained if equated part and total scores were to be e-ployed? "Table 14

presents findings bearing on the comparability of regression results for
unequated (V*,Q*,A%) gnd equated (V,Q,A) totsl scores on the respective
tests. : . ‘

While there are differences im detail im the results of”ghe parallel
analyses, the relative weighting of the verbal, quantitative, and analytical
scores, and the relative magnitudes of the wmultiple correlation
coefficients, by field, are essentizlly the sase for the two amalyses. It
seems reasonable.to infer that comparable results might be expected for
parallel tn&lyses invelving equated and vnequated part scores (see Appendix
B).

From Table 14 it may be determinmed that the multiple correlatxonn for
the V% Q® A* composites are somewhat lower than those for the V : QLA
conposices due, it {8 assumed, to error associated with lack of equating for

» Q%, and A* across forms.,

Susmary of Trendl in Findings

Major trends i the findings besring on the predictive and/or construct

validity of item~type part scorea ar’e susmarized belov, by test.

With respect to the verbal ability.-eaaure—-

o Althought there are some exceptions, by field, readins couprehension~

items (SC + RD) tend to be more valid than vocabulary items (ANT + ANA)
and the sane tends to be true of the RC and VO component item types.

o RC and VO item types appesar to be contributing to the prgdi‘c:mn.d’f_

37
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Comparisons of Regressioh Results for Unequated Raw Total Scores

. English

History .

ﬁSociology

- Palit Sci
C&emﬁstry
Computer Sci
ﬁathem&tiqs
Elec Engin

Feaonomics

Biology

Agriculture
Fducation

All Fields

Note:

Table 1%

-

(V*, Q*, A%) and'GRE Scaled Scores (V, Q, A), by Field

B84)
584)
364)

345)

4

Lt T . T o T o )

644)
647)
251)
850)

P e T e T

(1318) -

( 976)
(1649)

(9375)

Entries are standard partial regression (beta) weights
correlation cocfficients without decimals.

. o\ . .
V&, Q*, A* are raw unequated total Scores, z-scaled by

Unequated Scorés’
Beta Weights

663)"

Vv

. 353

345
296
256

080
103

193

030
258

178
112

*

226

196

Qi

066

097
025
242

261
276
296
317
147

191
177

149

187,

A%

026
-035 -
189

~044

073
060
-024
081
153

062

074

050

052

&

(R

(402)
(374)
(442)
(410)

(374)

(371)
(395)
(386)

(435)

(350}
(306)°

(366)

(363)

Equated Scores

Beta Weights .
———

.

354
353

T 294

253

085
108
217

040

272

195
125

224
¢
204

Q

- G75

115
061
256

294
287
308
336
159

204

206

149

201

A

025
-041
184
-047

-

074°

051
-022
075
143

058
066

056

049

(R)

(407)
(388)
(459)
(417)

(389) .

(377
(425)

' (405),'
(468)

{370}
(335)

(367}

gawzi

or multipnle

RN

.V, Q, A are GRE scaled ‘scores, fuliy'equateg across forms.

38
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academic perforsance in fields that vary widely in gpparent varbal

lehllil. - ) \
o Majors ig verbal fieldn teué to ‘perform better on VO than on :g\:%iie

ssjors in quantitative fieids tesnd to perform better on RC than VO (wit

the asnomalous oxccption of nnthe-aticn (cee Fignre 1 and relsted

discussion). . ’ (f_’

o
-

,, -
L

wich relpcét to tﬁe'quantitstlvé sbility messure—

o Date juterpretation (D) items cppeat to be coptributing ouly slightl‘?\\‘ .
to overall predictive vslidity. \

o Regular mathematics (RN) itena may be particularly ptedictivc‘af

performance in qa:haanéicc-(hypothctictlly, because of &8 greater degfee
. of overlap betaaeu test coutent and currtculut content for mathematica
« : sa jors th&n for othar-). '

o Both RM and qusntitative comparisons (QC) items . sppear to We
coutributing to prediction, though mot necessarily equaliy so, in field§’
o that differ widely in appsrent quantitative enphasis. .

"o Majors -in verbal ﬁ}eidr (for example, history, Englishk, po 1t§7a1
sciqpce) tend to perform much better om DI items than on other
quantitative ites types, while the opposite is true for wmajors in math
dnd science fie¢lds (for cxauplef engineering, chemistry, computer’
ecience. msathemstics). & . 1§§ ' )

) , s s
With respect to the analytical ability measure——

0 Based on their relative contribution to prediction of SR-UGPA, _logical
reasoning (LR) items #ppear to be underrepresented and analytical 3
reasoning (AR) items overrepresented in the current 12-item to 38-item,
LR to AR, ratip in the analytical ability measure. The shorger LR
subtest appears to be as valid as the longer AR subtest. j

o Anslytical reasgning items behsave sore like qutntttctive ability ftems
while logical reasoning jitems behave more like verbal abllity
items—~they zay prove to be uaeful extensions of the two basic abilicy -

{ neasures.

v
0 Majors in verbal fields. perform better on LR than on AR, while the -

opposite ig true for sajors in quantitative fields; ranks of.fields in
terns of mean total analytical ability,score differ considerably from
ranks based on AR gnd LK means, and ranks based on AR means differ from
ranks based on LR meand.- ‘

Discussion

Findings regarding the GRE vocsbulary and reading comprehension _
subtests tend to confirm and extend findings based on psrcllel cubtes:s of g

.
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studies indicafing diefinguishable & ocsbyiarﬁy“and “"reading cowprehension”
verbal 4 factors fined by Ite-s*( & thoae in’ the ' subtests under
consideration in this study, suggestea tentiaily useful role for YO and

- ’ ‘ ' ‘ ‘,7 .
té: SAT verbsz asurgy. These res its, Jlnbineﬁ with results of factor

RC subfcores as defined for the study.

\

No. a priori rationale?eaﬁ available for'ptojec:ing particular B&ttetﬂu

of validity for item—type part ucores,on the quantitative and amsiytical
ahility"qgasureu. Howaver, regult§fleafiested that the respective part
scored, gre weasuring somewhat diff it aspects of quantitstive aad
analytfcal reasoning ability. - Hag on observed patteras of validicy
coeff ts for quantitative subtesPGBnd EVwrage scores for—different
mziord, Xhe' components of quantitative®sbility being measured by the data
&pretation items appeqy to be different froa those being measured by QC
and RM. . This 1¢ consistent with the. resuits of & factor analysis q

vets of ttems from the 1977 GRE Aptitude Test (Powers & Swiaton, 198&
which DI ‘item dets helped to define a varimax factor called datn
interpretatian and technical cowprehension” slong with itess from techaical
sreading passages and items from the 1977 version of the analytical abiltty
weasure thet sevmed similar to the Cechnicaidgaading passages in content
And style. In a factor analysis (Rock, Wertsi & Crandy, ‘1982) cthat

J,dqblved tntercorreiatiqns of item—-type pavt scores Psralleling cthose

caployed in this stud Xs the leading of. the DI itewm on the quantitstive
factor was less t;‘mn t F‘ndings for C and RM icems. .

-
The uniquely high predictive vsiﬁ%itv of regular methematics ltems\kar

mathemsgics m&jots, and evidence of ditferentisl validity for QC and RM /,f\

iteng acrqss fields ' suggest the potential for improved assesswent in
sepiarate « consideration’ uf :he quantitativ; itew types. .

wx:n respect to the andlytical ability wasurg, perhaps the wmoet
intriguing aspect g& the findxngs that have been reviewed is. (&) the raCher
jersistent  indication that AR’ itewms tend to exhibit - qu&ntitative
characteristics while LK ftems , tend to exhibit. “verbal™ ch&racteri“'ics,
aud (b) that YN ftems may tend to be more valld than AR items. Powers and
swinton (1981) found that logicasl reasoning items included fn -the 1977
version of the analytical ability eeasure were highly related to a resding’.
comprehension factor. And, with regard to the comparative validiry of the
LE and AR item types, Wild, Swinton, and Wallmark (1982, Table 22) reported
that a subtest -containing a 74 percent to 26 percent mix of 19 snalytical
and  logical teasoning items was less closely related to SR-UGPA than a
subtest ot the same length than included only logfical reasoning {teans (for
example, r = ,204 for the AR/LR combination vs SR-UGPA as compared to r =
-<u¥ for a 19~item subtest including only logical reasoning itews).
Combining these twu flem types fn a single score would appear - @ blunt
their predictive effectiveness (see Table 9 and related discussion);
murvover, the findings raise questions regarding the desirability of
incloding more AK than LR {tems in the analyticsl ability amcasure since the
loylcal reasoning 1{tems appear to have greaster criterfon-related validicy
thdan the analytical reasoning items. -

The resylts that have been reviewed point up the value ol evidence
regarding the criterion-related validity of fitem types within the more
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general verbal, quantitative, and asnalyticei ability meazsures. Such
evidence could bu helpful (a) a fsctor to be corsidered in determining
the mix of items in a given abllity messure—for example, fin decisions
regarding the proportional mix of existing ites types or decisicus to add or

eliminate particulsr item types and (b) 1% asssessments of construct

validity—for example, as supplesentary to the findings of factor analysis.

Using dats available in GRE files it would be feasible to develop, and

update periodically, basic correlational results for sll fields based on
pooled departmental data for sampies of enrolled undergraduates.* *

f

*Previous studies employing SR-UGPA as an external scsademic criterion {(for
example, Miller & Wild, 1979; Wild, Swinton, & Wsallmark, 1982; Goodison &
Wild, 1982) have been based on total correlstion matrices (that is,
test-UGPA correlations were computed for samples that were heterogeneous
with respect to undergraduate departsent, even though homogenecus with
regpect to, say, broad graduste major areas). The direction and extent of
covaristion smong menns of departments on the GRE and SR-UGPA variables
are not predictable-—differences in mean SR~UGPA by department cannot be
assumed to reflect differences in level of undergraduate performance.
Accordingly, the interpretation of analyses based on total correlation
matrices 1is complicated by the fact that such mstrices include the
theoretically wunpredictabie among-weans _ covarisnces as well as the
within-department covariances (see Appendic C).
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Appundix A

I3

Supplementary Data on GRE Part Scores

Six forms of the OGRE General Test were administered between Uctober
1981 and September 1982. Table A shows (&) the number of examinees in the
sample taking each fora and {h&tr distribution by sex and (b) wmeans and
standard deviations of scores on selected test variables, nasely, the
verbal, quantitative, and analytical scaled scores, equated across forms,
and the raw scor.s on the various item-type subtests. The latter gre not

. tquated across forms, and the average difficulty level of the items msking

up each subtest may vary within tests for s given form as well as across
tests. K N

Based on the GRE scaled totasl scores, examinees who took forms used in
the first three g4dministrations were somewhat more gble than those who took
the three forms used {n. the last two adainiatrstions. Males constituted &
wajority of examinres taking certain forms, while females constituted &
majority of exhuinees tsking other forms (for exaaple, in April and June)
A mdjurity of all nvabers of the study sanple were female.

It may be determined that the part-scnre weans do @Ot covary
consistently with the scaled total score means, although a tendency toward
pusitive covariation across forms between raw part scores and total scaled
scores is discernible. Data not tabled indicated that the raw total scores
on the respective testr covaried closely with the total scaled scores.

In z-scaling all raw scores by test form, using means and stapdard
deviations for all examinses taking each form regsrdless of administration
date, 1t was assumed {(a) that therfe would be attenuating effectx on the
teiatinship of the z-scaled scores to SR-UGPA assoctsted with lack of
vyquating, but (b) that those eftects would be random with respect to {lewm
Uypes acloss torms, and thus (¢) that the relative weighting of particular
Ltva types woyld not be tafluenced by any systematic blasing effect.
vidence suggesting that these assumptions were generaily valid {s provided
i Appendix B,
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Table &. Means and Standard Deviati&ns of Raw Part and Converted Total Scores for Selected GRE
General Test Tékers Puring 1981-R2, by Test Form and Adwministration Dates

ERNE

o AT

‘ 7 : :
Form 3PGR1 3DNR2 INCR3 «  3IFCR1 K~-3DGR3 3EGR2 All Forms . -
i v
Males 1584 1314 ‘ 449 . G231 - 170 . 150 . 4588 K
Females 1497 1295 392 , 1116 206 209 * 4715 , .
Total#® - 3103 2633 846 2058 378 360 8375 .
Admins Oct~-Nec et -Dec~Fek Oc t—Feb Apr Apr June Totkal
vaRasi g NEAN NEsN nEan nE A AN NN nEan ’
ANTONYNS £2.5139 L Y] 12.97% 16,0009 TP 1 1L.E859 12.05%%
aNA: OGY $0.01%0 105060 L3908 th.lChe iG.eeW Yoaie7 10.93%6
stn? CON L WYY L Y 1Y 10.26% 4, 1299 %, 8005 . 7333 .‘m, ;
RES01NG i0.97%e EI NI v 041V 15.%17) 83,0029 16, 7658 16.0824 &
vOLAR,. £3.302% 2V 26 e Vit Tia 0002 22.497% , 20, 55% “',,“ <
0. COnP FE RIS 23.9530 26,9585 2302672 I5.203¢ 26,4804 24,5590 ¢
Cuant. € Fi.leTe 2L, 2% 21,8387 F0. 0803 #0180 ‘ 22.9%"8 . "'“”
€L, RY, k30822 ¥R 1 1%. Fioe f2.820a 18,5041 ‘12.9083 “'“ﬂ;
OstA fnt ¥.ei10 oo 7261 6. 1797 he852¢ $.4580 8,020 .. 8070
ANAL . W, 2N.8203 40,0122 32,2628 Ti.8504 21,0569 26,5250~ 23'0“?
106, B 7,018 PRt . f6e €. 3788 5«0730 1. 8858 S TRTS -
CRE~¥ 28,5308 S5 2548 SIR,. 6N 499, 2064 ST, 55 0% Sa%. 5009 $17.0768 .
E-a 2384008 S8, 3010 ¥§3. 1659 $5%,. 2340 3040962 354, 0853 “,:““
VAR 4B § SFcusimy SiCRains SIGNASNS SICRRING SIONEI RS sICaa ) SICARY NS ‘
ARVORYAS 4. 088 S.9728 2. 9059 Y3 s.57Q7 3.7212 3.991)
INSLCGY 3.1767 2.0 21 d.0092 -423% N3 1) 2752 .M
SEnT L OM 2.TeN2 2.5%¢7 2. 9093 Z2.0TTR 2.5810 2.8188 2ablie
RESDENG . 8822 s. %7 3. ™8 X, 15680 .08} 1 1S Y ¢.0380 .
YIS, 6. 0089 £, 2008 $.4877 8,132 s.810% $.4%38 S.451® -
20, COMP 8.00%9 S . 98¢ s, 37T ., 3495 S.8AR2 | ta1169 %, 8§
QuaNT. € €. 0308 g.0280 e 126 .00 4,010 92,0404 o, 7083
G KY, 2.0801 0840 3. e 1080 3. 88%: S. 8064 S. TS4@
DATA T Lo D758 2.9%20 2.2%82 2.01% 243480 1.930¢ 2.0022 4
ANAL. M. ©. 2178 TolSTP? s.rals 6. et : €. 388~ 2. 68406 .50 6
(OG. @ 7.184§ 2.4a5% 2.3168 e r/ed N TY ] 2. 3933 2. 6%6%
1 o wrt-v iL e, 20604 TP T ™ 108, 001Y $32.033% 1100158 198, 8027 E13.5009
‘2 4} SRE-Q 12¢.3998 127,404 % 150.8958 129,635 198, ¥218 138,699 12701092
CRE-4 120.4198 1259527 56,9549 125, 3938 125.9757 i2n. 7800 Ldile200% ..

*Includes individuals not {dentifiable by sex A - .
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. ~ Appendix B b

' Comparability of Part-Score Validity Profiles for Single Foram q;

and Multiple Form Unequated Score Samples kS

‘ . ‘ { o 5
/ Regression andlyses using unequated total verbal, qusotitative, and R
snalytical scores from six different forms-of the General Test and analyses ,g
vaploying the three GRE scaled totsl scores, respectively yielded entirelr ™
comparable results (vee texr, Table 1§, and related discussica). The =
relative weighting of rhe three total scores was consistent across analyses. : 5

As  expected, the level of correlation was higher for the equated total o
scores than for the unequated total scores, due, it {s sssumed, to errors L
assaciated with lack of equating across test forss. . "

» -\;:.“

Parailel analyses ewmploying equated and unequated part scores were pot 5

" teasdble.  However, intercorrelation estrices were generated for exasinees ¢

LaKing é‘singie form of the test. The pattera of correlations of part
scores with SR-UGPA in this sasple may be compared with that for examinees
taking several forws, with unequeted scores, by reference to Figure b-1.

The part-score correlationsl profiles for the single-fors and

- auit:ple-torm samples are quite similar, but the level of test-criterion
cutrelations tends to be higher in the single~form saasple tham in the
aultiple-form sample. - These results suggest strougly that conciusions

regarding the #Welative ~riterion-related validity of various item-type part

scores, based on the findings of the present study ewploying unequated

svotes, would be applicable for equated part scores. “
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‘ .o Appendix C ‘ .
. - ‘
Factors Involved in the Use of Total vs Pooled Within-Group
Correlations in Validation Research .
All regression analyses in_this study employed pooled within-department
correlation ostrices. 'All varisbles were z-scaled within each department
before pooling. Other research eémploying the self-reported UGPA as an
academic criterfon (for example, Miller & Wild, 1979; Wwild, Swinton, &
Wallmark, 1982; Goodison & Wild, 1982) has used totsl correlation matrices

in which coefficients were based on dsta for all. individuals 1in~

departmentally heterogeneous samples.

o

Such total sswple correlations are difficult to interpret because it
cannot be assumed that differences in mean GPA across several departments
represent substantive differences in achievement--the nature of the among
means correlatfon between GRE scores and GPA across several departments is
theoretically unpredictable since it is influenced by arbitrary differénces
in grading standards among departnents.

Exhibit C.1 provides scatterplots of GRE verbsl \ordgggntitative) mearn
and first~year graduate GPA means for samples of studénts from graduate

departments that participated in a scudy of the 1977 restructured_GRE'

General Test (Wilson, 1982).. .

¢

o Uverall, the scatteyrplot of GRE quantitative and GPA wmeans for
chemistry, computer science, economics, and wmathematics departments
(upper portion of the exhlbit) suggests a low positive correlation among
departmental means. ' - L

o lo the lower portion of the exhibit, it may be seen that, among edu-
cation departments, there i1s a clear tendency for mean graduate GPA to

vary inversely with mean GRE score, while, for the English departments, -

the scatter of neans suggests a generally positive, curvilinear
relationship. ’ '

The trends {llustrated 1im the exhibit are consisﬁent with the

proposition that neither the degree not the direction of cowaration between

departmentsl GRE and GPA wmeans car be assumed to follow a predictable

pattern. Moreover, it is reasopsble to fnfer that the total GRE-GPA

correlations for education gnd English majors would differ even though the
pooled within-group (within-department) correlations were identical. If
such were the case, the total GRE~GCPA correlation should be higher for the
English sample (with positive among-means correlation) ,than for . the’
education sample (with negative among-means correlation). .

Using data from the present study, total correlations between SR-UGPA

and the resgpective GRE {tem-type part scorgs (prior to within-department:
standasrdization) were computed to provide & basis for comparison with the:

pooled within-department correlations actually wused in the study.
1llustrative findings are suunarized in Figure C.l. Note, for example, that
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Covarfation between mean \GRE score and mean graduate GPA
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Figure C.1. Comparisocn of pooled within-department and total
correlation between SR-UGPA and GRE scores in selected fields
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in the dats for education, and the coabined sgriculture and biology ’ 9
samples, the total correlation is systematically lower than the poplad ‘
within-'depart-enc correlation whne the: opposite tends to be true tor the ,
verbal sdapla. . : \

The use d.f toul‘ rather than uit;hin-group correlations in the present
study probably would have led to somewhat different outcomes. Conciusions ‘ '
regarding the celative level of validity of particular subtests for various : ’
disciplines would have been affected, for example. It is not clear whether ’
or how outcomes bearing on the relative contribution of the various subtests
to prediction of the SR-UGPA criterion might hsve been affected.

Sda -

) Strictly speaking, it would seem that the most rigorously designed
Studies of GRE carrelations with SR-UGPA would call for the use of pooled,
within-depsrtmq matrices. In validstion research involving GPA criteria,
the use of total correlations in - depattnennlly heterogenous sasples
involves elements of fanterpretive ambiguity that can be avoided only by
using pooled within-group correlations. . .
. 1
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